The role of amygdala (AMY) NMDA receptor signaling and its interaction with dopamine D1-like receptor signaling in glucose-mediated flavor preference learning was investigated. In Experiment 1, rats were trained with a flavor (CS+) paired with intragastric (IG) 8% glucose infusions and a different flavor (CSÀ) paired with IG water infusions. In the two-bottle tests (Expression), bilateral intra-AMY injections of the NMDA receptor antagonist, AP5 (0, 5 and 10 nmol/brain), did not block the CS+ preference. In Experiment 2, new rats received intra-AMY injections of either vehicle or AP5 (10 nmol), prior to training sessions with CS+/IG glucose and CSÀ/IG water. In the two-bottle tests without drug treatment, AP5 rats failed to prefer the CS+ flavor (50%). In Experiments 3, new rats were trained as in Experiment 2 except that, during training, half the rats received AP5 injections (5 nmol) in one side of the AMY and SCH23390 (D1-like receptor antagonist, 6 nmol), in the contralateral AMY (Drug/Drug group). The remaining rats received vehicle injections in one side of the AMY and either AP5 (5 nmol) or SCH23390 (6 nmol) in the contralateral AMY (Drug/Vehicle group). The two-bottle choice tests without drug treatment revealed that, unlike the Drug/Vehicle group (85%), the Drug/Drug group failed to prefer the CS+ flavor (50%). These results reveal an essential role for AMY NMDA receptor activation in the acquisition of flavor preference learning induced by the post-oral reinforcing properties of glucose and demonstrate that such learning is based on co-activation of NMDA and DA D1 receptors within this forebrain structure.
Introduction
In conditioned flavor preferences (CFP), associations readily form between a flavor cue and the oral and/or post-oral reinforcing properties of a nutrient. One particular learning process that has been extensively studied in our laboratory is referred to as flavor-nutrient learning by which a preference develops for a flavor cue that is paired with the post-oral positive consequences of a nutrient (Sclafani, 1995) .
The neural mechanisms underlying flavor-nutrient learning are not fully understood. The amygdala (AMY) has long been implicated in motivation and reward-related learning (Baxter & Murray, 2002; Cardinal, Parkinson, Hall, & Everitt, 2002) and we have reported that large AMY lesions prevent flavor-nutrient learning, whereas lesions limited to the basolateral amygdaloid nuclei (BLA) only attenuated this learning (Touzani & Sclafani, 2005) . Our study, however, did not reveal the neurochemical systems involved in the synaptic plasticity underlying this learning.
The AMY receives both dopaminergic and glutamatergic inputs (Asan, 1997; Sah, Farber, Lopez de Armentia, & Power, 2003) . Furthermore, AMY neurons express both dopamine (DA) D1-like receptors and glutamate NMDA receptors (Pickel, Colago, Mania, Molosh, & Rainnie, 2006) . Several lines of evidence implicated DA D1-like receptor signaling within the AMY in food reward-related learning (Andrzejewski, Spencer, & Kelley, 2005; Harmer & Phillips, 1999; Heffner, Hartman, & Seiden, 1980) . We observed that flavornutrient learning also depends on this signaling in the AMY (Touzani, Bodnar, & Sclafani, 2009) . Glutamate transmission in the AMY through NMDA receptors is also implicated in food-related learning (Andrzejewski, Sadeghian, & Kelley, 2004; Baldwin, Holahan, Sadeghian, & Kelley, 2000) . In these studies, NMDA receptor antagonism by intra-AMY administration of the competitive antagonist, 2-amino-5-phosphonopentanoate (AP5), impaired the acquisition but not the expression of appetitive instrumental responses. Given the well known role of NMDA receptors in neural plasticity underlying learning and memory (Riedel, Platt, & Micheau, 2003) , that NMDA and DA D1-like receptors in the AMY co-localize on the
